Estimating central systolic blood pressure during oscillometric determination of blood pressure: proof of concept and validation by comparison with intra-aortic pressure recording and arterial tonometry.
Central systolic blood pressure is usually estimated by transformation of a peripheral arterial waveform obtained by tonometry and calibrated from conventional measurements of brachial artery blood pressure from a brachial cuff using the oscillometric principle. We investigated whether central blood pressure could be obtained directly from a brachial cuff waveform, allowing the measurement of central blood pressure to be incorporated into the standard oscillometric determination of blood pressure. Values of central systolic blood pressure obtained from a brachial cuff waveform were compared with those obtained using a pressure-tipped intra-aortic catheter in 29 individuals undergoing cardiac catheterization. To remove errors introduced by the measurement of peripheral blood pressure, transformed brachial waveforms were calibrated using values of mean and diastolic pressure from the intra-aortic catheter. In a second study, the values obtained from the brachial cuff were compared with those obtained using a noninvasive tonometric method using calibration from mean and diastolic and from systolic and diastolic blood pressure derived from a standard oscillometric algorithm in 100 individuals (46 women, 19-81 years) with blood pressure ranging from 89/52 to 230/117 mmHg. In study 1, the mean difference ± SD of brachial cuff-derived values and intra-aortic values was 0.0 ± 5.9 mmHg. In study 2, the mean difference for brachial cuff-derived values and tonometer values was -0.6 ± 3.9 and 1.6 ± 4.5 mmHg when calibrated using brachial mean and diastolic and brachial systolic and diastolic pressures, respectively. Central systolic blood pressure can be obtained from a brachial cuff waveform with an accuracy comparable to that of a tonometer.